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CABRN - 7440471

Content to be determined.

JIve U.S. EFA REGULATORY ACTIONS

Substance Name —— Chromium(VI)
CASRN —— 7440-47-73
Last Revised -—— 0&/01/90

EFS risk assessments may be updated as new data are published and as
assessment methodologies evolve. Regulatory actions are freguently not
updated at the same time. Compare the dates for the regulatory actions in
this section with the verification dates for the risk assessments in secltions
I and II, as this may explain inconsistencies. Also note that some regulatory
actions consider factors not related to health risk, such as technical or
economic feasibility. Such considerations are indicated for each action. In
addition, not all of the regulatory actions listed in this section involve
enforceable federal standards. Flease direct any questions you may have
concerning these regulatory actions to the U.5. EFA contact listed for that
particular action. Users are strongly wged to read the background inform-e
ation on each regulatory action in Background Document 4 in Service Code 5.

LA . Ebromium{Vi)

Avea.s CLEAM AIR ACT (CAM)

iV.A.1. CAA REGULATORY DECISION
Aotion —-—  Intent to list under Section 112
Considers technological or economic feasibility? ——  NO

Discussion - Chromium VI is considered a human carcinogen (IARC Group 1),
and according to EFA’'s preliminary risk assessment from ambient air exposures,
public health risks are significant. There is considerable uncertainty as to
the carcinogenicity of other valence states of chromium and the proportion of
chromium YI in emission or ambient air samples. The EFA indicated that it
intends to add total chromiuwm or chromium VI oto the list of hazardous air
pollutants for which it intends to establish emission standards under section
112()Y(1){A) of the Clean Air Act. The BEFA will decide whether to add total
chromium or chromium VI oto the list only after studying possible technigues
that might be used to control emissions and further sssessing the public
health risks. The EFA will add total chromium or chromiuam VI to the list if
shancdards are warranted.

g s Lo

Refere == BEFR 24317 (06/10/83)

EFa Contact -—— Emissions Standards Division, O0AGRS
LIS PSdl -5 7L /4 FTS 6295571 }

Chromium{VI)
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_IV.EB.  SAFE DRINKING WATER ACT (SDWA)

IV.E.1.  MAXIMUM CONTAMINANT LEVEL GOAL (MCLG) for Drinking Water
Value (status) —— ©0.12 mg/L [total chromium] (Froposed, 198%5)
Considers technological or economic feasibility? -— NO

Discussion '— @ An MCLE of 0.12 mgsl for total chiromium (Cr 111 and Cr V1) 3is
proposed based on a provisional DWEL of 0.17 mg/L with data on human exposure
factored in (0.10 mg/day in the diet and O mg/day by air). A DWEL of 0.17
mg/L was calculated from a& NOAREL of 2.41 mg/kg/day in rats [1-year drinking
water study (Cr VI)]., with an uncertainty factor of 300 applied and
consumption of 2 L of water/day assumed.

Reference —— 50 FR 469326 Fart IV (11/13/8%)

EFf Contact —— Fenneth Bailey / Criteria and Standards Division, ODW /
{(202)382~-7571 / FT8 282-7571; or Drinking Water Hotline / (B00)426-4791

44 Chromium(VI)

_IVLELGZ. MAXIMUM CONTAMINANT LEVEL (MCL) for Drinking Water
Value (ﬁtatu%) —— .08 mg/l [total chromium] (Interim, 1980)
Considers technological or economic feasibility? ——  NO
Discussian ——

e e e
ks S,

Reference —— 45 FR G7332

EFA Contact ——  Fenneth Bailey / Criteria and Standards Division, GODW /
(202)382-7371 /7 FT8 382-75713; or Drinking Water Hotline / (800)4326-47%91

e 55 CREQMAUM (VT ) 3 e e e

__IV.C. CLEAN WATER ACT (CWA)

IV.C.1.  AMBIENT WATER QUALITY CRITERIA, Human Health
Water and Fish Consumption -—-—  S.0E+1 wg/l

Fish Consumption Only —-—  None

Considers technological or economic feasibility? -~—  NO

-r-------

Discussion -
FReference —— 45 FR 79318 (11/28/80)

2R Con tact —— Criteria and Standards Division, OWRS
C2R2 IR TR~ 3D - £ BETE GIB=7513
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Chromium{VI})
WV E 24 AMEBIENT WATER QU

reshwater s

1 bEFL g dl.. £ 1
1.1E+d- gl

Acute —-—
Chironic ——

Marine:

1o tE+Soun sl (4
S=.0E+L g/l

Acute ——
ERronic =

Considers technological or e
Discussion -——
Reference —— 50 FR 20784 (0O

EFA Contact -— Criteria and
(202)475-~7315% / FTS 4757315

Chromium({(VI)

IV.D. ~FEDERAL INSECTICIDE

Mo data available

Chromium{VI)

I TOLE.

Mo data available

Chromium{VI)

IV

P A TR RORAG AFFENDIX IX
Status —-- Listed
29942 (07

Reference -— 52 FR 2 < /

o T A )

EFA Contact -—  RCRA/Superfu

) e

QE4E6 /7 (202

o

P

Ao o
(BOOD Y424

TOXIC SUBRBTANCES CONTROL ACT

RESOURCE CONSERVATION AND RECOVERY ACT

ALITY CRITERIA,

~hour averacge )
{(4—-day average)

-hour average )
(4—day average)

conomic Teasibility? - NO

7/28/85)

Lo

Standards Division, OWRES

s FUNGICIDE, AND R

(TSCA)

{RCRA)

« Tor Ground Water Monitoring

109787}

FAouatic Organisms




. 6.1 REFORTARLE GQUANTITY (RG) for Release into the Environment

alue (status) —— 1 pound (Froposed, 1987)
Considers technological or economic fessibility? —— NO

Discussion —— The proposed RQ for chromium is based on potential
carcinogenicity. Available epidemiclogical data omn inhalation of hexavalent
chromium indicate a harard ranking of high based on & potency factor of
IBB.99/mg/kg/day and assignment to weight-of-evidence group A. This
corresponds to an RAE of 1 pound.

Feference —— 432 FR 8140 (D3/1&6/87)

EFA Contact —— RCRA/Superfund Hotline
(BO0)424-93446 /7 (202)IEBZ-3000 / FT8 IB2-Z000

M. SUFFLEMENTARY DATA
Substance Name -— Chromium(VI)
CASKEN —— 7440-47-3

Not avallable at this time.
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Substance Name --— Chromium{VI)
CASRN —~— 74404773
Last Revised -—— 0&/01/90
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SYNONYMS

Substance Name -— Chromium(VI)
CASEN —— 7440-47-3

Last Revised —-— QO3/31/87
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CHROMIC ION
CHROM T UM
CHROMIUM, TON
Chromium({VI)}
CHROMIUM (VI) IO0ON
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CASRN 7440~-50-8 (12/01/88)

ﬁ- —-—

Copper:

Health risk assessment information on a chemical is included in IRIS only
after a comprehensive review of chronic toxicity data by work groups composed
of U.B8. EFA scientists from several Frogram Offices. The summaries presented
in Sections I and II represent a consensus reached in the review process. The
other sections contain U.S5. EFA information which is specific to a particular
EFA program and has been subject to review procedures prescribed by that

Frogram Office.
most current risk
risk assessment,

The regulatory actions in

assessment,

and may take into account factors other than

{e.g., treatment technology).

Section
ar may be based on a current,

When considering the use of

IV may mnot be based on

the
but unreviewed,
health effects
regulatory action

data for a particular situation,

note the date of the regulatory action, the

date of the most recent risk assessment relating to that action,

and whether

technological factors were considered.

Background information and explan-—

ations of the methods wsed to derive the values given in RIS are provided in

the five Backgrouwnd Documents in Service Code 9, which correspond to Sections
I through V of the chemical files.

STATUS OF DATA FOR Copper

File On=-line O%/07/88

Category (section) Status L.ast Revised
Oral RfD fssessment (1.60.) no data

Inhalation RfD Assessment (I.R.) no daba
Carcinogenicity Assessment (I11.) on-1ine OG/07 /788
Drinking Water Health Advisories (II1.M4.) no data

.5. EFS Regulatory Actions (IV.) no data

Supplementary Data (V.) na data

I, CHROMIC HEALTH HAZARD ASSESSMENT FOR NONCARCINOGENIC EFFECTS
Substance Mame - Copper

CAEBRN ~— 7440-50-8

Mot available &t this time

-}-------
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_I1. CARCINOGENICITY ASSESSHMENT FOR LIFETIME EXPOSURE

Substance Name --— Copper
CABRN —— 7440-530-8
Last Revised -— 09/07/88

Section I provides information on three aspects of the carcinogenic risk
assessment for the agent in gquestion; the U.85. EFA classification, and gquant-
itative estimates of risk from oral exposure and from inhalation exposure.

The classification reflects a weight-of-evidence judgment of the likelihood
that the agent is a buman carcinogen. The quantitative risk estimates are
presented in three ways. The slope factor is the result of application of a
low—dose extrapolation procedure and is presented as the risk per mg/kag/day.
The unit risk is the quantitative estimate in terms of either risk per ug/l
drinking water or risk per wg/cu.m air breathed. The third form in which rishk
is presented is a drinking water or alr concentration providing cancer risks
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. Background Document 2
{Service Code 3) provides details on the rationale and methods used to derive
the carcinogenicity values found in IRIS. Users are referred to Section I for
information on long—term toxic effects olther than carcinogenicity.

e Coppér
Substance MName - Copper
CASRN —— 7440-30-8
Freparation Date -—— 09/01/87

IT.Aa. EVIDENCE FOR CLASSIFICATION A5 TO HUMAN CARCINOGENICITY

It.AaL 1. WEIGHT-OF-EVIDENCE CLASSIFICATION
Classification —— Di not classified

RBasis - There are no human data, inadequate animal data from assays of
copper compounds, and equivocal mutagenicity data.

AT.a.2. HUMAN CARCINODGEMICITY DATA

None .
Copper

e ITLAVES AMIMAL CARCINOGENICITY DATA

Inadequate. HBionetics Research Labs (1968) studied the carcinogenicity of
a copper—containing compound, copper hydroxyquinoline, in two strains of mice
(B&6CIF1 and EB&HAKFL). Groups of 18 male and 18 female 7-day-old mice were
administered 1000 mg copper hydrosxyquinoline/kg bw (180.46 mg Culkg) suspended
i ©.5% gelatin daily until they were 28 days old, after which they were
administered 2800 ppm (305.6 ppm Cuw) in the feed for 50 additional weesks. No
statistically significant increases in tumor incidence were observed in the
treated 78-weesk-old animals.

In the same study, Bionetics Research Labs (1968) administered & single
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subcutanecus injection of gelatin (control) or 1000 mg of copper
hydroxyguinoline/kg bw (180.6 mg Cu/kg) suspended in 0.5%4 gelatin to groups of
28-day—old mice of both strains. After 50 days of observation, the male
EB&HCEFL had an increased incidence of reticulum cell sarcomas compared with
controls. No tumors were observed in the treated male BLHARFL mice, and a low
incidence of reticulum cell sarcomas was observed in the treated femsle mice
of both strains.

Gilman (1962) administered intramuscular injections containing 20 mg of
cupric oxide (16 mg Cu), cupric sulfide (13.3 mg Cu), and cuprous sulfide (1é
mg Cuw) into the left and right thighs of 2- to 3-month-old Wistar rats.

Aftter 20 months of cbservations, no injection—-site tumors were observed in
any animals, but other tumors were observed at very low incidence in the
animals receiving cupric sulfide (2/320) and cuprous sulfide (1/30). As the
relevance of the organic copper compound to the observation of sarcoma
induction is uncertain and the incidence of tumors in rats treated i.m. with
inorganic copper was very low, data are considered inadeguate for
classification.

R

Copper
I11.8.4. SUFFORTING DATH FOR CARCINOGENICITY

Moriya et al. (1983) reported no increase in mutations in E. coli and 5.
typhimurium strains TAY8, TA1535, TALS37 and TAL1S538 incubated with up to 5 mg
copper quinolinolate/plate and in 5. typhimuarium TAFE8 and TALIO0O0 incubated
with up to 3 mg copper sulfate/plate. Demerec et al. (1951) reported
dose-related mutagenic effects in E. coli with 2 to 10 ppm copper sulfate in
a reverse mutation assay. Negative results were obtained with copper sulfate
or copper chloride in assays using 8. cerevisiae (8Singh, 1983) and Bacillus
subtilis (Nishioka, 1975, Matsui, 1980, Eanematsu et al., 1980). Errors in
DA synthesis Tfrom poly(c)templates have been induced in viruses incubated
with copper chloride or copper acetate (Sirover and Loeb, 1976). Chromosomal
aberrations were induced in isolated rat hepatocytes when incubated with
copper sulfate (S8ina et al., 1983%3). Casto et al. (1979) showed enhanced cell
transformation in Syrian hamster embrvo cells infected with simian adenovirus
with the addition of cuprous sulfide and copper sulfate. High concentrations
af copper compounds have been reported to induce mitosis in rat ascites cells
and recessive lethals in Drosophila melanogaster. Law (19832) reported
increases in the percent lethals observed in Drosophila larvae and eggs when
exposed to copper by microinjection (0.1% copper sulfate) or immersion
{concentrated aguecus copper sulfate), respectively.

IT.B. QUANTITATIVE ESTIMATE OF CARCINGGENIC RISE FROM ORAL EXFOSURE

Mot available.

I1.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISE FROM INHALATION EXFOSURE

Not available.
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I1.D. EFA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ALBESEMENT)
Copper 3P

IT.D.1. EFA DOCUMENTATION

s EPA 1987. Drinking Water Criteria Document for Copper. Frepared by
the Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the Office of Drinking Water,
Washington, DC. ECAO-CIN 417.

Bionetics Research labs. 1968. Evaluation of carcinogenic, teratogenic and
mutagenic activities of selected pesticides and industrial chemicals. Vol.
I. Carcinogenic study prepared for National Cancer Institute.
NEI-DECP—E5—1975—-1-1i.

Castro, BE.C., J. Meyers and J.A. DiFaolo. 1979. Enhancement of viral
transformation for evaluation of the carcinogenic or mutagenic potential of
inorganic metal salts. Cancer Res. 205 193,

Demerec, M., G. Bertani and J. Flint. 1951. A swvey of chemicals for
mutagenic action on E. coli. Am. Natur. 85%5: 119.

Gilman, J.F.W. 1962, HMetal carcinogenesis. IT. A study on the carcinogenic
activity of cobalt, copper, iron and nickel compounds. Carncer Res. Vil
158-166.

Fanematsuw, N., M. Hara and T. Kada. 1980. Rec assay and mutagenicity
studies on mctal compounds. " Mutat. Res, 773 109-116.

Matsui, S. 1980, Evaluatiorn of & Hacillus subtilis rec-assay for the
detection of mutagens which may ococur in water environments. Water Res.
14811} Y615-15619.

Moriya, M., T. Ohta, E. Watanabe, T. Mivazawa, B. FEato and Y. Shirasa.
1985, Further sutagenicity studies on pesticides in bacterial reversion
assay systems. Matat. Res. 116(3-4): 185-216.

Nishiocka, H. 1975, Mutagenic activities of metal compounds in bacteria.
Mutats Res.  3ix 185—-1BY. i

Sainxs J.F.s CLLL Bean, B.R. Dysart, Mud. Tavior andaM.8.  Bradley. 1983
Evaluation of the alkaline elution/rat hepatocyte ; as a predictor of
carcinogenic/mutagenic potentiaxl. Mutst. Res. 113(5): Z57-391.

Saegire T L fg S O Induction of reverse mutation and mitotic gene conversion

by sams metal compounds in Saccharomyces cerevisilas. Mutat. Res. - B0 QA e

1491532,

e = ARG Infidelity of DNA& synthesis in vitro:
te

Sirover, M.A. and L.A. Loe -
agens or carcinogens. Science. 194:@

Screening for potential metal mu
1435414756
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The values in the 1987 Drinking Water Criteria Document for Copper have
recelived peer and administrative review.

oy /

Agency Work Group Review: O%/15/87

‘a o :,—-:,-7

Verification Date: O9/15/8

IT.D.3. U.S. EFA CONTACTS (CARCINOGENICITY ASSESSMENT)

David J. Reisman / ORD -— (313)5&69-7588 / FTS &684-73588

W. Bruce Feirano / ORD —— (313)569-7540 / FTS 684-~-7340

%
3

I, HEALTH HAZARD ABSESSMENTS FOR VARIED EXFPOSURE DURATIONS

Substarnce Name - Copper
CABRN —— 7440503

Mot available at this time

Iv. U.8. EFA REGULATORY ACTIONS

Substance Name -~ Copper
CAHSHEN —— 7440-50

Mot available at this time

V. SUPFLEMENTARY DATA

Substance Name -—— Copper

CASRN —— 7440508

Mot available at this time

RN

Copper

o




Not available at this time

SYNOMYMES

7440508

:
:

Copper
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certain toxic effects such as cellular necrosis, but may not exist for other
toxic effects such as carcinogenicity. In general, the RfD is an estimate
{with uncertainty spanning perhaps an order of magnitude) of a daily exposur
to the human population (including sensitive subgroups) that is likely to bw
without an appreciable risk of deleterious effects during a lifetime. Flease
refer to Backgrownd Document 1 in Service Code % for an elaboration of these
concepts. RfDs can also be derived for the noncarcinogenic health effects of
compounds which are also carcinogens. Therefore, it is essential to refer to
other sowrces of information concerning the carcinogenicity of this substance.
If the U.S. EFA has evaluated this substance for potential bhuman carcinogen—
icity, a summary of that evaluation will be contained in Section II of this
file when & review of that evaluation is completed.

44 Cyanide, free
I.A.1. ORAL RFD SUMMARY

Experimental Dosesi bk FMF RFD

oee assen coses cavte coame Sress So0ss Sesas Semts seare S Summn oo S SRS S4vin oo Sebn Soems Swace Sueee e soree [ — e — oo amuen soaun samen 4tees sesan avese. atssn satea

Critical Effe

=~ "‘x ~2

RKat Chronic Oral NOREL: 10.8 mg/kg/day 100 < PE—2
Study cyanide mey /e A cday

Howard and Hanzal,

1955

Weight loss, thyroid LOAEL : 30 mg/kg/day
effects and myelin cyanide
degeneration

Rat Subchronie to
Chronic Oral Bioassay

Fhalbrick et al.. 1979

¥Conversion Factors: none

Cyanide, free

_____ I.4.2., FRINCIFAL AND SUFFORTING STUDIES (ORAL RTD)
Howard, J.W. and R.F. Hanzal. 1955., Ehronic foxicity to rats of food
treated with hydrogen cyanide. J. Agric. Food Chem. 3J: 3I25-329.

Fhalbrick, D.J., J.B. Hopkins, D.C. Hill, J.C. Alexander and R.G6. Thomson.
1979. Effects of prolonged cyanide and thioccyanate feeding in rats. Jd.

Tonicol . Environ. Health. 93 QVY-a9%.

Hydrogen cyamnide (MHUOM) is Mmjuhn in water and dilute acid (which includes
the gastric environment) and is readi 1y hydrolyzed to 1 molar equivalent of

£

cyanide (CN) and 1 molar eguiv alenl of hydrogen (Hartung, 1982).

In this Z-year dietary study, rats (lO/sex/group) were administered food
fumigated with HON.,  The avers daily concentrations were 73 and 1 ma CNA kg
diet. From the data reported on food consumption and body weight, daily
estimated : were 4.3% mg and 10.8 mg CN/kg bw. @ average food CN
e en i a were estimated based on the authors 2 for concentration at
the beginning and end of each food preparation period and by assuming & first—
order of loss for the intervening period. There waere no btreatmenl
related on growth rate, no gross signs of toxicity, and no histo-
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Syanide, fres

I.A4.6. EFA DOCUMENTATION AND REVIEW OF THE ORAL RfD

U.8. EFA. 1984. Health Effects Assessment for Cyanides. Frepared by the
Office of Health and Environmental Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial
Fesponse, Washington, DO,

7o a3

S e 198%., Drinking Water Criterix Document for Cyanides. Office of
Drinking Water, Washington, DC.

The ODW criteria document and O0ERR health effects assessment have both had
extensive Agency-wide and limited external review.

Agency RfD Work Group Review: 08/05/85
Verification Date: 08/05/8%
I1.A.7. EFA CONTACTS (ORAL RTD)
Christopher T. DeRosa / ORD —— (513)569-7534 / FTS &8B4-7534

Michael L. Dourson / ORD —— (DB13)569-7544 / FTE &68B4-7544

L I.B. REFERENCE CONCENTRATION FOR CHROMIC INHALATION EXFPOSBURE (RfC)

Substance Name -—— Oyanide, free
Eosiis—— aif-12--5

Mot available at this time.

er CARCINOGENICITY ASSESSMENT FOR LLIFETIME EXPOSURE
S
iy
L&

hetance Mame -—— Cyanide, free
e

BN P

t Revised -— O03/01/91

e

oW

Section 1I provides information on three aspects of the carcinogenic risk
assessment for the agent in questiony the U.5. EFA classification, and guant-
itative estimates of risk from oral esposure and from inhbalation exposure.

The classification reflects a weight-of-evidence Jjudgment of the likelihood
that the agent is & buman carcinogen. The guantitative risk estimates are
presented in three ways. The slope factor is the result of application of a
low-dose extrapolation procedure and is presented as the risk per (mg/kgl)/day.
The wnit risk is the quantitative esstimate in terms of eltbher risk per gl
The third form in which pisk

drinking water or risk per ug/cu.m air breathecd.
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is presented is a drinking water or air concentration providing cancer risks
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000, Rackground Document 2
(Service Code 5) provides detaeils on the rationale and methods used to derive
the carcinogenicity values found in IRIS. Users are referred to Section I for
information on long-term toxic effects other than carcinogenicity.

Cyanide, free

IT.4. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

I1.A.1. WEIGHT-OF-EVIDENCE CLASSIFICATION
Classification -— D3 not classifiable as & human CErcinogen.

Basis -—— Fertinent data regarding carcinogenicity have not been located in
the available literature.

Cyanide, fres
I 1.Aal2. HUMAN CARCINOGENICITY DATA
None.
Cyanide, free
o IrT.ALE. ANIMAL CARCINOGENICITY DATA
Noné.
Cyanide, frae
I1.A.4. SUPFORTING DATA FOR CARCINOGENICITY
In vitro studies of genotosicity have been negative except for &
marginally mutagenic response for HON in Salmonella typhimurium strain TALOO

{(Fushi et &l., 1983). This response was decressed in the presence of rat
hepatic homogenates.

Frras —oas A o Gyarade, R rEel e e

L IT.R. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISKE FROM ORAL EXFOSURE
Mot available.

T e SCAUE RS0 7 b e N i G e e T

L IT.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISE FROM INHALATION EXFPOSURE

Mot available.
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- EFA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGEMICITY ABSESSMENT )

B
=
.

Tl

|

I11.0.1. EFA DOCUMENTATION

U.s8. EFA. 1987. Drinking Water Criteria Document for Cyanide. Frepared by
the Office of Health and Environmental Assessment, Environmental Criteria
and Assessment O0ffice, Cincimnnati, OH for the Office of Drinking Water,
Washington, DC. External Review Draft.

-

i Cyanide, free
I1I1.D.2. REVIEW (CARCINOGENICITY ASSESSMENT)

The 1987 Drinking Water Criteria Document on Cyanide has received OHEA
review.

Aagency Work Group Review: O3/23/88

Verification Date: Q3/23/88

_11.D.3. U.S5. EFA CONTACTS (CARCINOGENICITY ASSESSMENT)
Mancy Chiu /7 ObW — (20213827387 '/ FT5 3B2-7587

Edward V. Ohanian / ODW —-- (202)382-7571 / FT8 382~7571

Iil. HEALTH HAZARD ASBESSMENTS FOR VARIED EXFOSURE DURATIONS

It eA. DRINEING WATER HEALTH ADVISORIES
Substance Name -- Cyanide, free

EASEN — 57125

lLast Revised — 08/01/%90

The Office of Drinking Water provides Drinking Water Health Advisories
(HAs) as technical guidance for the protection of public health. HAs are
ot enforcesble Federal standards. His are concentrations of a substance
in drinking water estimated to have negligible deleterious effects in
humans, when ingested, for a specified period of time. Exposure to the
substance from other media is considered only in the derivation of the
lifetime HMA. Given the absence of chemical-specific data, the assumed
fraction of total intake from drinking water is 204. The lifetime HA is
caloculated from the Drinking Water Equivalent Level (DWEL) which, in turn,
ig based on the Oral Chronic Reference Dose. Lifeltime HAs are not derived
for compounds which are potentially carcinogenic for humans because of the
difference in assumptions concerning toxic threshold for carcinogenic and
noncarcinogenic effects. A more detalled description of the assumptions
and methods used in the derivation of HAs is provided in Background
Document 3 in Service Code 5. :
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Cyanide, frees

-A.1. ONE-DAY HEALTH ADVISORY FOR A CHILD

-t
p]
i

Appropriate data for calculating a One—-day HA are not available. It is

recommended that a modified DWEL {adiusted for a 10-kg child) of 0.22 mg/L

(rounded to 0.2 mg/l) be used as the One-day HA.

“i  Cyanide, free
_ _iT1.A.2. TEN-DAY HEALTH ADVISORY FOR A CHILD
Appropriate data for calculating a Ten—day HA are not available. It is
recommended that & modified DWEL (adjusted for a 10-kg child) of 0.22 mg/L
{rounded to 0.2 mg/L) be used as the Ten—day HA.
Cyanide, free
o 1T .A.5. LONBER-TERM HEALTH ADVISEGRY FOR'A CHILD
Appropriate data for calculating a Longer—term HA are not available. It X
~ecommended that a modified DWEL (adiusted for a& 1O0-kg child) of 0.22 mgll
{(rounded to 0.2 mg/l) be used as the Longer—-term HA.
Cyanide, free
I11.A.4. LONGER-TERM HEALTH ADVISORY FOR AN ADULT

Appropriate data for calculating a Longer—term HA are not availilable. EiE e X
~ecommended that the DWEL of 0.77 mg/L (rounded to 0.8 mg/l) be used as the
~anger—term HA for the 70-kg adult.

Cyanide, frees
L TIT.ALS.  DRINEING WATER EGQUIVALENT LEVEL / LIFETIME HEALTH ADVISORY
DWNEL ~— " ZoFE—1 mg /i
ARssumptions —— 2 L/day water consumption for & 70-kg adult
RfD Verification Date = 08/08/85 (see Bection I.A8. of this file)
Lifetime HA -—— 1.354E-1 mg/L

Apssumptions —— 204 exposwre by drinking water

Brineipal Study = Howard and Hanzal, 19558 (This study was used in the
derivation of the chronic oral RfD; see Section T.A.2.)

Cyanide, free
L III.AL6. ORGANOLEFPTIC PROPERTIES

No data available

Cyanide, fres




.

volumetric titration or colorimetry.

i

Determination of cyanide 1

e

Cyanide, free
L IT1.A.8. WATER TREATMENT

Treatment technologies that may be practical for reducing cyanide levels
in drinking water include oxidaticn by chlorine or ozone, ion exchange, and
FEVEIrSse OSmOSis.

Cyanide, free
AR e DOCUMENTATION AND REVIEW OF HAs

U.5. EPA. 19285. Drinking Water Criteria Document for Cyanide. Office of
Drinking Water, Washington, DC.

EFA review of HAs in 1985,
Fublic review of HAs following notification of availability in October, 1985.
Scientific Advisory Fanel review of HAs in January, 1986.

Freparation date of this IRIS summary —— O&/22/87
Y

AdIl.AL10.  EFA CONTACTS

’ o~y

Jennifer Orme / O0DW —— (202 e raab L IS S8B2-7586

Edward V. Ohanian / O0DW — (202)382-7971 7/ FI1S 3B2-7571

SR ol 8T HER OS5 ESSMENTS

Substance Mame -—— Cyanide, free

EESRN —— 87128

Content to be determined.

Iv.e U.8S. EFA REGULATORY ACTIONS

Substance Mame -—— Oyanide, free
EASENY —— . 57=12—-5
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I and 11, as this may explain inconsistencies. Also note that some regulatory
actions consider factors not related to health risk, such as technical or
economic feasibility. Such considerations are indicated for each action. In
addition, not all of the regulatory actions listed in this section involve
=nforceable federal standards. Flease direct any questions you may have
concerning these regulatory actions to the U.5. EFA contact listed for that
particular actiomn. Users are strongly wged to read the background inform-—
ation on each regulatory action in Background Documsnt 4 in Service Code 9.

:

Cyanide, frees
_Iv.a. CLEAN AIR ACT (CAA)

No data évailable
e RS Cyanide, 'free | >3i———emmmamw

L IVLGB.  SAFE DRINEING WATER ACT (SDWA)

No data available
—————————— w44  Cyanide, free riir—————————
_Iv.C. CLEAN WATER ACT (CWA)

o IvaC.l. AMRBIENT WATER QUALITY CRITERIA, Human Health

Water and Fish Consumpticn: 2ZE+2 uwg/Ll

Fish Consumption Only: None

Considers technological or economic feasibility? -——  NO

Discussion -  This value is the same as the drinking water standard and

appraoximates a safe level assuming cansumption of contaminated organisms and
water.

Reference —— 45 FR 79318 (11/28/780)

EFa Contact —— Criteria and Standards Division, OWRS
{2ORNATG=731% T ETE 4757315

Cyanide, free
_____ LT . P AMBIENT WATER GUALITY CRITERIA, Aguatic (rganmisms
Freshwater:

~y

Aocute — & 202E+1 ug/l.
Lhronie — 8. 2880 ug/i

Marire s

Acute - TEFCO el
Chironic - Mear e
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Considers technological or esconomic feasibility? ——  NO

Discussion —— Water guality criteria for the protection of aguatic life are
derived from a minimum data base of acute and chromic tests on & variety of
agquatic organisms. The data are assumed to be statistically representative
and are used to calculate concentrations which will not have significant
shart- or long—term effects on 25% of the organisms exposed. Recent criteria
(1985 and later) contain duration and frequency stipulations: the acute
criteria maximum concentration is a l-houwr average and the chronic criteria
continuous concentration is & 4-day average which are not to be exceeded more
than once every 2 years, on the average (see Stephen et al., 1985). Earlier
criteria (1980-1984) contained instantaneous acute and 24-hour average chronic
concentrations which were not to be exceeded.

Reference -— 51 FR 8361 (03/11/86)

EFf Contact —— Criteria and Standards Division, OWRS
(2237 5~-7318 -/ FTS 4X5~731S

—————————— Lad Cyanide, free

_IV.D.  FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA&)

No data available

~~~~~~~~~~~ Ca% - Dyanidey free | ok —mo

IV.E. TOXIC SUEBSTANCES CONTROL ACT (T8CA)

Mo data available

T Cyanide, free s>0-————————

IV.F. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

IVJUF.L.  RCRA AFPFENDIX IX, for Ground Water Monitoring
Status —— Listed (total free cyanide)

Reference -—— 352 FR 28942 (07/09/87)

EFA Contac

(@00 ) 424534

tpperfund Hotline
Yo L Fibass

e L Cyanide, Free e

__IV.B. SUPERFUND (CERCLA)

eE. 1. FEFCORTABLE GQUANTITY (FRA) for Reles into the Environment

10




Value (status) —— 10 pounds (Final, 198%5)

Considers technological or economic feasibility? ——  RNO

lllul'

Discussion —— Cyanides (soluble cyanide salts, not elsewhere specified in
Table Z02.4 of 40 CFR 302) were placed at RO level A (10 pounds) on the basis
of aguatic toxicity (a Fé-Houwr Median Threshold Limit between 0.1 and 1 ppm)
of the cyanide ion.

oo ooy

Reference —-— G0 FR 134546 (04/04/8%5)

- -y

EFA Contact ——  RORA&/Superfund Hotline
(BO0)424-93446 7 (202)782 O F¥S 382X

_Me SUFFLEMENTARY DATA

|
|
'
|
!
3
|
|
)
l
'
)
|
b

Substance Mame —— Oyvanide, free

CABRN —— 57-12-5

Not available at this time.

MY .  BTELIOGBRAFHY

Substance Nams -~ Ovanilde, free
EAGEN -~ 57125

l.ast Revised —— O1/01/90
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Fhilbrick, D.J., J.E. Hopkins, D.C. Hill, J.C. Alexander and R.G. Thomson.
1979. Effects of prolonged cyanide and thiccyanate feeding in rats. J.
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Tewe, 0.0. and J.H. Maner. 1981b. Ferformance and pathophysiclogical changes
in pregnant pigs fed cassava diets containing different levels of cyanide.
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L Pl X o 1984, Health Effects fAssessment for Cyanides. Frepared by the
Office of Health and Environmental Assessment, Environmental Criteria and

Assessment Office, Cincinnati, OH for the Office of Emergency and Remedial
Response, Washington, DC.
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Lead and compounds (inorganic); CASBRN 7439-92-1 (05/01/91)

ﬁ_-

Health risk assessment information on & chemical is included in IRIS only
after a comprehensive review of chronic toxicity data by work groups composed
of U.8. EFA scientists from several Frogram Offices. The summaries presented
in Sections I and Il represent & consensus reached in the review process. The
other sections contain U.8. EFA information which is specific to a particular
EFA program and has been subject to review procedures prescribed by that
Frogram Office. The regulatory actions in Section IV may not be based on the
most current risk assessment, or may be based on & current, but unreviewed,
risk assessment, and may take into account factors other than health effects
{(&.g., treatment technology). When considering the use of regulatory action
data for a particular situation, note the date of the regulatory action, the
date of the most recent risk assessment relating to that action, and whether
technological factors were considered. Background information and explan-—
ations of the methods used to derive the values given in IRIS are provided in
the five Background Documents in Service Code H, which correspond to Sections
I through VvV of the chemical files.

STATUS OF DATA FOR Lead and compounds (inorganic)

File On—-Line 0OIZ/01/88

Category (section) Status Last Revised
Oral RTD Assessment (I.64.) orn--1 ine OZ/01/91
Inhalation RfC Assessment (1.E.) o data

Carcinogenicity Ass ament (I1.7 on—-1ine O/ 01 /91
Drinking WMater Health Advisories (I[I11.48.) no data

.8, EFS Regulatory Sctiomns (IV.) on=-line O7 /01 /90
Supplensntary Data (V. no data

LEe CHROMIC HEALTH HAZARD ASSESSMENTS FOR NONCARCINMOGENIC EFFECTS

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXFOSURE (RTD)

Bubstance Mame - Lead and compounds (Anorgando)
R

(N e 7459921
ast Revised -— 02/01/91

sumption that thresholds exist for

. The Reference Dose (RTD) is based on the &



certain toxic effects such as cellular necrosis, but may not exist for other
toxic effects such as carcinogenicity. In general, the RfD is an estimate
{with uncertainty spanning perhaps an order of magnitude) of a daily exposure
to the human population (including sensitive subgroups) that is likely to be
without an appreciable risk of deleterious effects during a lifetime. Flease
refer to Background Document 1 in Service Code § for an elaboration of these
concepts. RfDs can also be derived for the noncarcinogenic health effects of
compounds which are also carcinogens. Therefore, it is essential to refer to
other sources of information concerning the carcinogenicity of this substance.
If the U.8. EFA has evaluated this substance for potential human carcinogen—
icity, a summary of that evaluation will be contained in Section II of this
file when & review of that evaluation is completed.

b 0,

w44 lead and compounds (inorganic)

A great deal of information on the health effects of lead has been
obtained through decades of medical observation and scientific research. This’
information has been assessed in the development of air and water guality
criteria by the Agency’' s Office of Health and Environmental Assessment {(OHEA)
in support of regulatory decision—-making by the Office of Ailr Guality Flanning
and Standards (0AQFS) and by the Office of Drinking Water (0DW). By
comparison to most other environmental toxicants, the degree of uncertainty
about the health effects of lead is guite low. It appears that some of these
effects, particularly changes in the levels of certain blood enzymes and in
aspects of children’'s neurdbehavioral development, may occur at blood lead
levels so low as to be essentially without & threshold. The Agency’s RTD Work
Group discussed inorganic lead (and lead compounds) at two meetings (07/08/8%5
and O7/22/8%) and considered it inappropriate to develop an RFD for inorganic
lead. For additional informatiorn, interested parties are referred to the 1986
Ailr Quality Criteria for Lead (EFA-600/8-83/028a—dF) and its 1990 Supplement
(EFA/600/8-89/049F) or the following Agency scientists:

Harlal Choudhury / ORD —— (913)569-7336 / FT8 6847536
J. Michael Davis / ORD —-— (919)541-4162 / FTE &29-4162
Jeff Cohen / ODW —— (202)382-5408&6 / FTS8 I82-54356

John Haines / OAQGPS —— (9212)541-8533 / FT8 629-385333

L I.B.  REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXFOSURE (RfC)

Substance Name -— Lead and compounds (inorganic)
CASRN -- 7439-92-1

Mot available at this time.

_II. CARCINOGENICITY ASSESSMENT FOR LIFETIME EXFOSURE

Substance Name -—— Lead and compounds (inorganic)
EASKN  —="7439-92~-1




-!--‘-

lLast Revised —-— OL/01/91

Section II provides information on three aspects of the carcinogenic risk
assessment for the agent in questioni the U.5. EFA classification, and quant-
itative estimates of risk from oral exposure and from inhalation exposure.

The classification reflects a welght-of-evidence Jjudgment of the likelihood
that the agent is & human carcinogen. The guantitative risk estimates are
presented in three ways. The slope factor is the result of application of a
low—-dose extrapolation procedure and is presented as the risk per (mg/kg)/day.
The unit risk is the gquantitative estimate in terms of either risk per ug/i
drinking water or risk per wug/cu.m air breathed. The third form in which risk
is presented is a drinking water or air concentration providing cancer risks
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000.  Background Document 2
(Service Code 5) provides details on the rationale and methods used to derive
the carcinogenicity values found in IRIS. Users are referred to Section 1 for !
information on long—term toxic effects other than carcinogenicity.

o

<<% Lead and compounds (inorganic) FiF

_Il.A. EVIDENCE FOR CLASSIFICATION A5 TO HUMAN CARCINAOGENICITY

. I1.A.1. WEIGHT-OF-EVIDENCE CLASSIFICATION
Classification -—— B2; probable human carcinogen

Basis —— SBufficient animal evidence. Ten rat bioassays and one mouse assay
have shown statistically significant increases in renal tumors with dietary
and subcutanecus exposure to several soluble lead salts. Animal assays
provide reproducible results in several laboratories, in multiple rat
strains with some evidence of multiple tumor sites. Short term studies show
that lead affects gene expression. Human evidence is inadeguate.

“ni Lkead and compounds (inorganic)

o rreals2. HUMAN CARCINOGENICITY DATA
Inadequate. There are fouwr epidemiclogic studies of occupational cohorts
exposed to lead and lead compounds. Two studies (Dingwall-Fordyce and Lane,
19633 Nelson et a«l., 1982) did not find any association between exposure and
cancer mortality. Selevan et al. (1985%), in their retrospective cohort
mortality study of primary lead smelter workers, found a slight decrease in
the total cancer mortality (8MR=%3). Apparent excesses were observed for
respiratory tancer (SMR=111, obs=41, pr0.05) and kidney cancer (SMR=Z04,
aobs=b&, pr0.05). Cooper and Gaffey (1975) and Cooper (1985 update) performed &
cobhort mortality study of battery plant workers and lead smelter workers.
They found statistically significant excesses for total cancer mortality
{SMR=117, 44}, stomach cancer (8MR=168, obs=34), and lung cancer
{(SMR=124, in the battery plant workers. Although similar excesses
were observed in the smelter workers, they were not statistically significant.
Coaper and Gaffey (1975) felt it was possible that individual subjects were
monitored primarily on the basis of obvious signs of lead exposure, while
others who showed no syoptoms of lead polisoning were nobt monitored.

A1l of the available studies lacked guantitative exposure informstion, as
w@ll as infaormation on the possible contribution from smoking. ALl studies
also included exposuwres to other metals such &s arsenic, cadmium, and zinc for
which no adjustment was done, The cancer excesses observed in the lung and

stomach were relatively emall (DR200).  There was no consistency of site among




the various studies, and no study showed any dose-response relationship.
Thus, the available human evidence is considered to be inadequate to refute or
demonstrate any potential carcinogenicity for humans from lead exposure.

Lead amnd compounds (inorganic)

L ITLALGE. ANIMAL CARCINOGENICITY DATA

Sufficient. The carcinogenic potential of lead salts (primarily
phosphates and acetates) administered via the oral route or by injection has
been demonstrated in rats and mice by more than 10 investigators. The most
characteristic cancer response is bilateral renal carcinoma. Rats given lead
acetate or subacetate orally have developed gliomas, and lead subscetate also
produced lung adenomas in mice after i.p. adminstration. Most of these
investigations found & carcinogenic response only at the highest dose. The 3
lead compounds tested in animals are almost all soluble salts. Metallic lead, :
lead oxide and lead tetralkyls have not been tested adequately. Studies of &
inhalation exposure have not been located in the literature.

Azar et al. (1973) administerd 10, 50, 100, and 500 ppm lead as lead
acetate in dietary concentrations to 50 rats/sex/group for 2 years. Control
rats (100/sex) received the basal laboratory diet. In & second Z-year feeding
study, 20 rats/group were given diets containing 0, 1000, and 2000 ppm lead as
lead acetate. MNo renal tumors were reported in the control groups or in
treated animals of either sex receiving 10 to 100 ppm. Male rats fed 500,
1000, and 2000 ppm lead scetate had an increased rensl tumor incidence of
S/50, 10720, and 1&6&/20, while 7/20 females in the 2000-ppm group develaoped
renal tumors.

The Azar et &l. (1973) study is limited by the lack of experimental
detail. The possibility of environmental contamimation from lead in the air
cor drinking water was not mentioned. The strains of rats wsed were notb
apecified in the study, but the Health Effects Assessment for Lead (U.5. EFA,
1984) indicates the rats were Wistar strain. The weight gain at 1000 and 2000
ppm was reported to be depressed, but detaills were not given.

Fasprzak et al. (1983%3), in investigating the interaction of dietary
calcium on lead carcinogenicity, fed 1% lead subacetate (8300 ppm Fb) to male
Sprague—~Dawley rats in the diet for 79 weeks. O0Ff the rats surviving (29730
in this treatment group beyond 58 weeks, 44.8% had renal tumors. Four rats
had adenocarcinomas); the remainaing nine had adenomas. Hilateral tumors were
noted. No renal tumors were noted among the controls.

As part of & study to determine interactions between sodium nitrite, ethyl
wrea and lead, male Sprague-Dawley rats were given lead acetate in their
drinking water for 76 weeks (Koller et al., 1986). The concentration of lead
was 2600 ppm. No kidney tumors were detected among the 10 control rats.
Thirteern of 1é&6 (817%) lead-treated rate had renal tubular carcinomay three
tumors were detected at 72 weeks and the remalnder detected at the termination
of the study.

Van Esch and Froes (1969) fed basic lead acetate at O, 0.1%, and 1.0%W in
the diet to 2% Swiss micel/sex/group for 2 vears. dNo renal tumors developed in
the control group. but &6/2% male mice of O0.1% basic lead acetate group had
renal tumors (adenomas and carcinomas combined) . In the 1.04 group, one
female had & renal tumor. The authors thought that the low incidence in the
LO% group was due to early mortality.

o

i

Hamsters given lead su ater at 0L.8% and 14 im the diet had no
11

significant renal tumor respanse (Van Esch and Eroes, 1969).
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ead and compounds (inorganic)
IT.A.4. SUFFORTING DATA FOR CARCINOGENICITY

Lead acetate induces cell transformation in Syrian hamster embryo cells
{(DiFanlo et al., 1978) and also enhances the incidence of simian adenovirus
induction. Lead oxide showed similar enhanced adenovirus induction (Casto et
Eoi LUl G )

—e™ ::: -

Under certain conditions lead compounds are capable of inducing
chromosomal aberrations in vivo and in tissue cultures. Grandjean et al.
{(198%2) showed & relationship between SCE and lead exposure in exposed workers.
L.ead has been shown, in a number of DNA structure and function assays, to
affect the molecular processes assoclated with the regulation of gene
expression (U.5. EFA, 1984).

—merme s X0 L aad and - compounds” { Inorganic) b e S

P 5 i = CGUANTITATIVE ESTIMATE OF CARCINOGENIC RISE FROM ORAL EXFOSURE
Mot available.

Cuantifying lead’ s cancer risk involves many uncertainties, some of which
may be unigue to lead. Age, health, nutritional state, body burden, and
exposure duwration influence the absorption, release, and excretion of lead.

In addition, current knowledge of lead pharmacokinetics indicates that an
estimate derived by standard procedures would not truly describe the potential
risk. Thus, the Carcinogen Assessment Group recommends that a numerical
estimate not be used.

—————————— 45 Lead and compounde  {inorganic) - FPr—————r—-

IT.C. QUANTITATIVE ESTIMATE OF CARCINOGENMIC RISE FROM INHALATION EXFOSURE

Not available.
Se—iee a0 Lead and  compouinds. { Anorganic ) e e
_II1.D. EFPA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENICITY ASSESSMENT)

IT.D.1. EFA DOCUMENTATION

Of fice

s imey b

U.5. EFa. 1984, Health Effects Assesesment for Lead. Py ared by th
af Health and Envicronmental f esaement, Environmental Criteria and Ass
Gffice, Cincinnati, OH, for the Office of Emergency and Remedial Response,
Washington, DC. EPA&/S40/1-86/0585., NTIE PEBG-163996/685.

U.s. EFfA. 198646, fAdr Guality Criterisa Document for Lead. Volumes 111, IV.
of Health and Environmental Assessment, Environmental
b Office, Ressarch Trisangle FPerk, NC, for the Office of
arnd Standeard EPA-600/8-83/028dF .

Frepared by the
Criteria and &
Air Quality Fles




_Iv.  ULS. EFA REGULATORY ACTIONS

Substance Name -— Lead and compounds (inorganic)
CASRN —— 7439-92~1
Last Revised --— 0O7/01/90

EFA risk assessments may be updated as new data are published and as
assessment methodologies evolve. Regulatory actions are frequently not
updated at the same time. Compare the dates for the regulatory actions in
this section with the verification dates for the risk assessments in sections
I and I1, as this may explain inconsistencies. Also note that some regulatory
actions consider factors not related to health risk, such as technical or
economic feasibility. Buch considerations are indicated for each action. In
addition, not all of the regulatory actions listed in this section involwve
enforceable federal standards. Flease direct any questions you may have
concerning these regulatory actions to the U.5. EFA contact listed for that
particular action. Users are strongly uwrged to read the background inform-
ation on each regulatory action in Background Document 4 in Service Code 5.

w44 Lead and compounds (inorganic)

IveAa. CLEAN AIR ACT (CAA)

L IVLALL. NATIONAL AMEBIENT ATR QUALITY STANDARD (NAAGS)
Considers technological or economic feasibility? —-—  HNo

Discussion —-— Under BSection 109 of the CAA, EFA has set a primary (health—
based) NAARS for lead of 1.5 ug/cu.m, calendar quarter average not to be
exceeded (43 FR 41258, 10/05/78). The secondary (welfare—based) NAAGS is
identical to the primary standard. EFA is currently reviewing these standards
to determine if changes are warranted.

Reference -- 40 CFR 530.12

U.85. EFA Contact —— Alr Guality Management Division / OAGFS /
(719)541-5606 / FT8 &29-54686

S N G e T .

—————————— T4l head and compounds (Anorganic) bEEeem—eee e

~

IV.BE.  SAFE DRINEING WATER ACT (SDWA)

IV.E.L.,  MAXIMUM CONTAMINANT LEVEL GOAL (MCLE) for Drinking Water

Value (status) -— 0.02 mg/L (Froposed, 198%5)
Considers technological or economic fessibility? —-—  NO
Discussion - dNewrological effects of lead in infants and adverse effects

associated with blood lead levels of 15 wg/dlh are the basis for this MOLG.
sing a conversion factor of 6.25 to convert from blood lead concentrations
to drinking water lead concentrations and an uncertainty factor of 5, an MCLG
of O.02 mgil for lead was derived.

f

Reference -—— 50 FR 469346 Fart IV (11/713/8%5)

~




EFA Contact —- Criteria and Standards Division, ODW /
(202)3B2-7371 /7 FTE 282-75713 or Drimnking Water Hotline /

Lead and compounds (inorganic)

IV.E.2. MAXIMUM CONTAMINANT LEVEL (MCL) for Drink

Value (status) -—— +O3 mgs/l ( Interim, 1980)

Considers technological or economic feasibility? ——  YES

Discussion -—— As an interim measuwre the WU.5. EFA is using

previously derived by the Fublic Health Service.

Reference —— 45 FR Q7332 (08/27/80)
EFA Contact —~— Criteria and Standards Division, 0O0DW /

(202)382~-7571 / FT8 382-7371; or Drinking Water Hotline /

Lead and compounds {(inorganic) e

L IVLC.  CLEAN WATER ACT (CWA)

IV.C.1. AMBIENT WATER QUALITY CRITERIA, Humamn Health
Water and Fish Consumption - -OE+1 ug/sl
Fish Consumption Only -  None

Considers technological or economic feasibility? -—-— NO

------ The criterion was set at the existing drinking
FReference —— 435 FR 79318 (11/28/80)

Criteria and Standards Division, OWRS

FTS 475-731%5

EFA Contact
(202)47 57315 /
{(inorganic)

Lead and compounds

IV.C.2. AMRBRIENT WATER GQUALITY CRITERIA, Agquatic

Freshwater:

B.2E+1 wg/l
S A0 g/l

{ i~hour average)
(4d=-cday averages)

Acute —-—
Chronic

Marines

Aoute - 1.40E+2 wg/l. (l-hour average)

Chronic =--— 5.6E84+0 ug/l. (4—-day average)
Considers techrnological or economic feasibility? -—— N
Discussion —— The toxicity of this compound in freshwater

8

(BO0)426-47%1

ing Water

the value

(BO0)426-47F1

water standard

Organisms

arcdness s -

3L
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dependent. The values given are Tor a hardness of 100 mg/l CalCO3.

complete discussion, ses the referenced notice.

Reference - il

EFPA Contact ——
2024757315 /

FR

Gri

FTS

e 5 L @add

20784 (07/29/8%)

teria and Standards Division, GQWR

4757313

o
w

and compounds {(inorganic) >ile——eeee—e

__IV.D. FEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE

No data availabl

€2

~OT

~~~~~~~~~~~ c€< Lead and compounds (inorganic) e e e o e e o

_IVUE.  TOXIC SUBSTANCES CONTROL ACT (TSCA)

Mo data availabl

e e s et e e e s s 5 Le

IV.F.. RESDURC

e IV JE L1 . RERA
Status —— Listed
Reference - H2
EFA Contacti-——

(B0O0)424-9744 7

IVab. SUFERFU

VB L. REFORTARLE QUANTITY (RQ) for Release into the

Value (status) -

€

add

E C

AF

FR

RCK

C20

Lead and compounds (inorganic)

I

and compounds (inorganic) bR e

ONSERVATION AND RECOVERY ACT (RCR

FENDIX IX, for Ground Water Monitoring

28942 (07/09/87)

A Buperfund Hotlines
2)EF82~-3000" / Fis

(CERCLA)

1 pound {(Statutory, 1987)

Considers techrnological or economic feasibility? —-—

Discussion —-  The statubtory l-pound RO for lead is

assessment of it
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toxicity because
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EFS Contact —— RCRA/Superfund Hotli

(80014249346 4 (Z02)3IGZ-3000 / FT8

V.

SUFFLEMENTARY DATA

Substance Name - Lead and compounds
CHAsRN 7459921

Mot available at this time.

_VI. BIBLIGGRAFHY

MNeme - Lead and compounds

T4EG -G 21

22701789

Substance
CASREM
Last Revised

__NVI.A. ORAL RfD REFERENCES
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Mercury (Inorganic)i CASRN 7439-97-6& (05/01/91)

Health risk assessment information on a chemical is included in IRIS only
after a comprehensive review of chronic toxicity data by work groups composed
of U.5. EFA scientists from several Frogram Offices. The summaries presented
in Sections I and 11l represent a& consensus reached in the review process. The
other sections contain U.8. EFA information which is specific to a particular
EFA program and has been subject to review procedures prescribed by that
Frogram Office. The regulatory actions in Section IV may not be based on the
most current risk assessment, or may be based on & current, but unreviewed,
risk assessment, and may take into account factors other than health effects
(ee.g.. treatment techrnology). When considering the use of regulatory action
data for a particular situation, note the date of the regulatory action, the
date of the most recent risk assessment relating to that sction, and whether
technological factors were considered. Background information and explan-—
ations of the methods wused to derive the values given in IRIS are provided in
the five Background Documents in Service Code 5, which correspond to Sections
I through V of the chemical files.

STATUS OF DATA FOR Mercury {(Inorganic)

File On—l.inme O09/07/88

Category (section) Status Last Revised
Oral RFD Assessment (1.A.) perding

Inhalation RfC Assessment (I.B.) pending

Carcinogenicity fAssessment (I1I1.) cry--1 A e OS/01./91
Drinking Water Health Advisories (III1.4.) no data

U.5. EFA Regulatory fActions (IV.) no data

Supplementary Data (V.) no data

1. CHRONIC HEALTH HAZARD ASSESSMENTS FOR NOMCARCINOGENIC EFFECTS

I.A. REFERENCE DOSE FOR CHRONIC ORAL EXPOSURE (RfD)

Substance Name -—-— Mercury (Inorganic)
v J BT G ey

ament for this substance/agent is under review by an BEFS work

A orisk

group.
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I.B. REFERENCE CONCENTRATION FOR CHRONIC INHALATION EXFOSURE (RTC)

Substance Name -— Mercury (Inorganic)
CABRN —— 74359974

A risk assessment for this substance/agent is under review by an EFS work
group.

i

LIT . CARCINOGENICITY ASSESSHMENT FOR LIFETIME EXPOSURE

Substance Name --— Mercury (Inorganic)
CABRN —— 7439-97-&4
Last Revised - 058/01/91

Section Il provides information on three aspects of the carcinogenic risk
assessment for the agent in guestioni the U.5. EFA classification, and guant-—
itative estimates of risk from oral exposure and from inhalation exposure.

The classification reflects a weight-of-evidence judgment of the likelihood
that the agent is & bhuman carcinogen. The guantitative risk estimates are
presented in three ways. The slope factor is the result of application of a
low-dose extrapolation procedure and is presented as the risk per (mag/kg)/day.
The unit risk is the gquantitative estimate in terms of either risk per g/l
drinking water or risk per wog/cu.m a&ir breathed. The third form in which risk
is presented is a drinking water or ailr concentration providing cancer risks
of 1 in 10,000, 1 in 100,000 or 1 in 1,000,000. RBackground Document 2
{(Service Code 3) provides detaills on the rationale and methods used to derive
the carcinogenicity values found in IRIS. Users are referred to Section I for
infarmation on long—term toxic effects other than carcinogenicity.

Mercury {(Inorganic)

_I1.A. EVIDENCE FOR CLASSIFICATION AS TO HUMAN CARCINOGENICITY

I1¥.A.1.  WEIGHT-OF-EVIDENCE CLASSIFICATION

e

Classification —— D3 not classifiable as to human carcinogenicity

Basis -—- No human data are availlable. Animal and supporting data are
inadeguate.

Mercury (Inorganic)
IT.A.2. HUMAN CARCINOGENICITY DATA
None .

Mercury (Inorganic)




IT.8.3.  ANIMAL CARCINOGENMICITY DATA

When 29 BD 111 and ED IV rats were injected i.p. over 2 weeks with 0.1 ml

metallic mercury and observed for their lifeltimes, sarcomas were seen only in
those tissues that had been in direct contact with the metal (Druckrey et al.,
1957). No concurrent controls were reported.

A
&
Fas

Mercury (Inorganic)

_IT.A.4., SUPFORTING DATA FOR CARCINOGENICITY

Mitsumori et al. (1981) fed agroups of &0 male and &0 female SFF O ICR mice
O, 1% or Z0 ppm methyl mercury chloride in the diet for up to 78 weeks. The
majority of the 20 ppm groups died from neuwrotoxicity by week 2Z6.
Histopathology an kidney tissue from all animals surviving after 33 weeks
revealed renal tumors in 13/16 males in the 15 ppm group (2 adenomas, 11
adenocarcinomas). One adenoma was detected among 37 controls surviving to
week 53 or beyond, and no tumors were seen in either control or exposed
females., The possible presence of tumors at other sites was not reported in
this preliminary communication.

Methyl mercury hydroxide administered in the diet to Drosophila
melanogaster at & mg/L induced chromosomal nondisjunction. Methyl and phenyl
mercury produced small increases in the rate of point mutations  (Ramel, 1972).
The relevance of data from studies of organic mercuwry to the possible
carcinogenicity of inorganic mercury is uncertain.

e Nl Mercury. { Inprgenides)l Jodr—tsrmaeass

LLIT.R. GQUANTITATIVE ESTIMATE OF CARCINOGENIC RISE FROM ORAL EXFOSURE

Not availlable.
e e 8L Mercursy H Inorganic) 0 T i e e e e e e e e

L Ir.C. QUANTITATIVE ESTIMATE OF CARCINOGENIC RISE FROM INHALATION EXFOSURE

Mot avallable.

e enk - Mercury S Inorganie ) e e

II1.D. EFA DOCUMENTATION, REVIEW, AND CONTACTS (CARCINOGENMICITY ABSESSMENT )

s S IESDL 1. EFA DOCUMENTATION

HiSe ERA. 1987. Drinking Water Criteria Document for Mercury. Frepared for
the Office of Drinking Water, Washington, DC. Frepeared by the O0ffice of
""" esesamnent, Environmental Criteria and Assessment

Health and Environmental
ffice, Cincinnati, OH. ECAC-CIN-025, February, 1987.

Mercury (Inorganic)
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M. SUFPFLEMENTARY DATA

Substance Mame - Mercury (Inorganic)
CABREN —— 74359976

Mot available at this time.

_MI. BIBLIOGRAFHY
Substance Name -—— Mercury (Inorganic)

CASRN —— 7439-97—-6
l.ast Revised -~- 09/01/89

_VI.A. ORAL RfD REFERENCES

MNore

Mercury (Inorganic)
CMITLELS INHALATION RFD REFERENCES

Mere

Mercury (Inorganic)
VILC. CARCINOGENMICITY ASSESSMENT REFERENCES

Druckrey, H., H. Hamperl and D. Schmahl. 1957. Carcinogenic action of
metallic mercury after intraperitoneal administration in rats. L. Frebs-—
Torsehs . Hlw S1i~-51%.

Mitsumori, K., K. Maita, T. Saito, 8. Tsuda and Y. Shikasu. 1981.
Carcinogenicity of methylmercuwry chloride in ICR mices Freliminary note on

Z He-m10.,

renal carcinogens. Cancer Lett. L2

s Environment —--— An

Flameal , O, 1972, Genetic effects. ime ey in the
Epidemicological and Toxicological praisal Lo Friberg and 3. Vostal., Ed.

CRC Fress, Cleveland, OH. p. 169-18:

U.S. EFA.  1987. Drinking Water Criteria Document for Mercury. Frepared
the Office of Health and Environmental & :t, Environmental Criteria
fesesesment OFffice, Cincinmati, OH for of Drinking Water,

- g

Washington, DOC.

Mercury (Inorganic)




VI.D. DRINKING WATER HA REFERENCES
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Substance Name - Mercury (Inorganic)
CABRN ~— 7439-97-4
[T

Last Revised --— 09/07/88

7439976
hydragyrum
Mercury
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Nickel, soluble salts: CASRN 7440-02-0 (06/01/91)

Health risk assessment information on a chemical is included in IRIS only
atter a comprehensive review of chronic toxicity data by work groups composed
of U.5. EFA scientists from several Frogram Offices. The summaries presented
in Sections I and Il represent a consensus reached in the review process. The
other sections contain U.5. EFA information which is specific to a particular
EFA program and has been subject to review procedures prescribed by that

Frogram Office. The regulatory actions
most current risk assessment, or may be
risk assessment, and may take into acco
(e.g., treatment technology). When con
data for a particular situation, note t
date of the most recent risk assessment
technological factors were considered.

in Section IV may not be based on the
based on & current, but unreviewed,
unt factors other than health effects
sidering the use of regulatory action
he date of the regulatory action, the
relating to that action, and whether
Background information and explan-—
in IRIS are provided in

ations of the methods used to derive the values given

the five Background Documents in Service Code 5,
I through V of the chemical files.

STATUS OF DATA FOR Nickel, soluble salts

which correspond to Ssections

File On—-Line 09/30/87

Category (section) Status Last Fevised
Oral RTD Assessment (I.A.) or—-1ire Q&/01 /790
Inhalation RfC Assessment (1.8.) pending

Carcinogenicity Assessment (I1.) 1) 62 65